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Joints and their structural control for slope collapses
in the Izumi Group

Buliga*

Shunji Yokoyama

Abstract: The most common fracture system regionally developed in the Izumi
Group is an orthogonal pair of joint sets, set J1 joints trending NSW-N40W and
dipping 75W-85W, and set JZ joints trending N6OE-N8SE and dipping 45N-TON.
Both set J1 and J2 joints maintain their approximate cross-strike positions and
their approximate strike positions to bedding planes. Joints (1) penetrate sand-
stone beds but stop at sandstone-mudstone interfaces, and (2) have fractographic
surface features such as plumose markings and wall-perpendicular vein fibers,
suggesting extensional fractures with negligible shear. It has been found that joint
spacing and persistence are influenced by bed thickness of sandstone. There is a
linear relationship between joint spacing and bed thickness for relatively thin
beds, but the joint spacing is approximately constant for bed thicker than about
1.0 m. The former linear relationship suggests that joint spacing is influenced by
traction at the competent-incompetent interface, whereas the latter constant rela-
tionship results from the hydraulic fracture mechanism and bed thickness of sand-
stone separated by intertrapped muddy seams of thick sandstone beds. The joint
spacing tends to become smaller in set J1 joints than in set J2 joints. Propagation
of joint measured on stratification also tends to be more persistent in thicker
beds. Set J1 joints well propagate in comparison with set J2 joints, because set J2
joints abut set J1 joints. From the veiw points of slope stability, the influence of
joint system for slope collapses is briefly discussed.
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Fig.1  Histograms of bed thickness T and [requency F:
An example from a quarry scar, south to Tana-
pawa-Tanigawa.
(a)sandstone beds (b)mudstone beds
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Fig. 2

Joint morphorogy observed on joint sets in the Izumi Group.

{a)plumose marking: joint surface morphology indicating extensional fracture

(b} watl-perpendicular vein fibers: the geometry of calcite veins filled into the

progressively opening extension joint-fissure

{c)abutting relationship: the younger set J2 joints abutiing the older set J1 joints
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